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Abstract 
 
Introduction: Minimally invasive dentistry has been promoted in the dental literature for the 
past 20 years as the contemporary approach to the operative management of dental caries. 
Operative intervention should be undertaken on cavitated lesions, when the lesion is still 
actively progressing and should involve tooth-preserving, selective carious tissue removal 
protocols. However, there may be large variability in the restorative intervention thresholds 
and care plans of general dental practitioners. 
 
Aims: To investigate restorative threshold and treatment decisions for occlusal and proximal 
carious lesions in a cohort of general dental practitioners in London. To investigate potential 
differences based on number of years since graduation and attendance on a caries 
management course. 
 
Materials and Methods: A previously used, validated caries questionnaire was distributed 
to foundation dentists, general practice dentists and practicing educational supervisors in 
NHS London dental practices.  
 
Results: 217 general dental practitioners participated in the study. For occlusal lesions, 9 
(9.1%) newly-qualified dentists selected to intervene surgically on lesions confined to 
enamel, compared to 24 (29.8%) dentists who have been qualified for more than 5 years 
(p<0.05). In addition, a greater number of dentists who had attended a training course were 
more likely to do a minimally invasive preparation for a proximal lesion (38.2%), compared to 
19.8% of those who had not (p<0.05). The majority of all participants (74.2%) chose to 
restore a proximal lesion using resin composite. Despite this material choice, 58.5% of those 
graduating within 5 years opted to prepare a traditional Black’s class II cavity.  
 
Conclusion: A practitioner’s restorative intervention threshold and their choice of treatment 
appears to be negatively affected by years’ post-qualification, and positively influenced by 
attending a caries management course. Traditional class II cavities are still being taught 
despite not being the optimal design for adhesive material choices and may be causing 
confusion amongst newly-qualified dentists. Further training on contemporary caries 
management may aid the restorative decisions of general dental practitioners. 
 
 
Introduction 
 
Minimally invasive dentistry has been promoted in the dental literature for the past 20 years 
as the modern approach to the management of dental caries1. Dawson and Makinson first 
published work on minimally invasive dentistry in 19922. It involves conservative operative 
management of cavitated lesions1. Successful implementation of minimally invasive 
operative caries management and the provision of the optimal adhesive restoration relies on 
a thorough understanding of the following factors: the histology of the dental substrate being 
treated, the chemistry/ handling of adhesive materials and consideration of the practical 
operative techniques available to minimally remove caries as well as the patient factors in 
maintaining the tooth-restoration complex3.  
 
Deciding when to intervene operatively when practising minimally invasive dentistry is 
guided by the underlying tenet of maximal preservation of natural tooth structure. Further to 
this, the patient’s caries risk and depth of the lesion are to be considered when deciding 
whether to treat using non-invasive techniques, such as topical fluoride, resin infiltration and 
fissure sealants, or minimally invasive restorative techniques4,5. Operative intervention 
should be undertaken when the lesion is actively progressing, even with non-operative 
prevention regimes in place, and should involve selective carious tissue removal1,6. For 
example in very deep lesions approximating to the pulp, selective carious tissue removal up 
to the leathery, scratchy and sticky affected dentine is recommended to avoid pulp 
exposure, leaving the retained carious tissue sealed in using an adhesive restoration7. The 
evidence shows that caries underneath a technically well-placed adhesive restoration does 
not clinically or radiographically progress over at least 10 years, thus supporting the 
selective removal and sealing principle4. However, it is important to remember that the 
enamel and dentine at the enamel-dentine junction must be clear from caries ideally to 
achieve an optimal bond and seal at the periphery of the restoration.  
 
Prior to this, dentists’ restorative decisions were guided purely surgically by Black’s 
principles8. This was the traditional approach whereby removing all carious tooth tissue was 
considered the gold standard9. It also involved creating a predetermined cavity shape based 
on the physical and retentive properties of amalgam as the main restorative material1. 
However, since the advent of adhesive restorative biomaterials and an increased knowledge 
and understanding of the caries process, clinical practice has changed favouring a minimum 
intervention approach to caries and patient management4,10.   
 
There is large variability in restorative intervention thresholds and management of carious 
lesions by dentists11. Potential influencing operator factors include the dentist’s age, years of 
experience and educational background12. Although the restorative intervention threshold of 
dentists has been studied in a range of countries13-17, there is limited recent information 
about practitioners in the United Kingdom (UK). Therefore, the aim of this study was to 
investigate restorative intervention threshold decisions for occlusal and proximal carious 
lesions in a cohort of general dental practitioners in London. In addition, the restorative 
intervention thresholds were compared between recently graduated and more experienced 
dentists and separately, those dentists who had attended a postgraduate course on caries 
management and those who had not. The null hypothesis proposed that the restorative 
intervention threshold would not be influenced by years post qualification and continuing 
education in caries management. 
 
Materials and Methods 
A validated caries restorative threshold questionnaire was used to enable clear comparisons 
between this and previous studies. The questionnaire was developed by Espelid et al13,14, 
and has been used in a number of other studies outside of the UK to investigate the 
restorative intervention thresholds of dentists15-17.  
 
The questionnaire was distributed to foundation dentists, practice dentists and practicing 
educational supervisors at educational conferences between February and October 2018, in 
England. Participants could either fill in a hard copy of the questionnaire or a web-based 
form. The study population included dentists in the London (North East, North Central, North 
West and South West) dental foundation training schemes. This comprised of 94 foundation 
dentists and 141 trainers. The survey was also distributed to an unknown number of 
associate dentists working at each of these trainer’s practices.  
 
The following demographics were collected as part of the questionnaire: age, sex, job role, 
years post-qualification, and if the participant had attended any courses in the discipline of 
cariology / caries management during the past 5 years.  
 
Participants were initially asked whether it was most important to restore all carious teeth 
(accepting the risk of some unnecessary restorations), most important not to restore sound 
teeth unnecessarily (accepting the risk of not restoring some carious lesions) or whether 
these risks of errors are of equal importance. All clinical questions were based on 
hypothetical carious lesions on a 20-year-old patient who visits the dentist annually, has 
good oral hygiene and uses a fluoride toothpaste. Participants were shown different 
radiographic stages and clinical photographs of proximal (Figure 1) and occlusal (Figure 2) 
carious lesion progression and asking participants when they would operatively intervene. 
Participants were then asked which type of preparation they would prefer to use and the 
restorative material they would choose for the smallest proximal lesions that they would 
restore.  
 
Figure 1. Radiographic illustration investigating restorative threshold of proximal caries 
progression given to participants in this study 
 
Figure 2. Clinical photographs investigating restorative threshold of occlusal carious lesion 
progression given to participants in this study 
 
Statistical analysis 
The variables analysed were the subjective reporting of overall importance of whether it is 
more important to restore a carious lesion or not, restorative threshold intervention for 
proximal lesions, restorative threshold for occlusal lesions, preparations for each lesion and 
restorative material of choice for each lesion. Data was assessed according to years post 
qualification and whether or not they had attended a postgraduate caries management 
course. All data were initially assessed using descriptives and chi-squared tests. To 
investigate the characteristics of those who would treat a lesion confined to enamel, binary 
logistic regressions were performed using gender, years post-qualification, job role, 
importance to restore or not to restore and whether or not they had attended a postgraduate 
caries management course as the outcome variables. All analysis was performed in in SPSS 
version 24 (IBM Corporation, Armonk, New York) and significance was inferred at p<0.05. 
 
Results 
Demographics 
A total of 217 general dental practitioners participated in the study. The response rate was 
84% and 44% for foundation dentists and trainers respectively.  The year of graduation of 
participants ranged from 1976 – 2018. A total of 99 (45.6%) of these graduated < 5 years 
ago, 53 (24.4%) dentists had graduated 5-15 years ago and 65 (30%) more than 15 years 
ago. 103 participants were male (47.5%) and 114 were female (52.5%). Overall, 136 
dentists (62.7%) had attended a course on caries management. Eight respondents had felt it 
was important to fill, 119 had reported it was important to not fill and 90 had reported they 
were of equal importance. The majority of dentists (n=146, 67.3%) would treat lesions only 
when they had progressed to dentine whereas 71 participants (32.7%) would treat lesions 
confined to enamel. Of these, 59 participants would treat proximal lesions confined to 
enamel and 33 would treat occlusal lesions confined to enamel.  
 
Descriptives reporting differences in restorative treatment depending on years’ post-
qualification are reported in Table 1. When assessing the preferred preparation type to 
restore proximal lesions, 49.8% of participants chose a traditional class II cavity preparation. 
This was compared to 31.3% who preferred saucer-shaped preparations and 18.9% 
preferring tunnel preparations. However, the year post-qualification and preferred 
preparation for proximal lesions was shown to be statistically significant (p<0.05), with more 
recently qualified dentists favoring traditional class II preparations. The majority of all 
participants (74.2%) chose resin composite to restore the proximal lesion with no statistically 
significant differences between the groups.  
 
There were no differences in the year post-qualification and preferred preparation for 
occlusal lesions. However, a higher proportion of newly-qualified dentists favored resin 
composite for restoring these lesions. When comparing the restorative intervention threshold 
of dentists for both proximal and occlusal lesions, the year of qualification was statistically 
significant for occlusal lesions only (p<0.05) with fewer newly-qualified dentists intervening 
on lesions confined to enamel. 
 
Descriptives reporting differences in restorative treatment depending on whether they had 
done a postgraduate course on caries management in the last 5 years are reported in Table 
2. 
 
A greater proportion of those who had attended a course opted for a biologically-driven 
saucer preparation for a proximal cavity (38.2%), compared to 19.8% of those who had not 
and this was statistically significant (p=0.001). A greater number of participants who had 
attended caries management courses also chose resin composite as their material of choice 
for occlusal restorations (p=0.003). Attending a caries management course did not influence 
the restorative intervention threshold for both proximal and occlusal lesions (p>0.05).    
 
In the multivariate analysis, those who were >15 years qualified were 4.65 times more likely 
to treat an occlusal carious lesion confined to enamel (OR 4.65 [95% CI 1.33-16.24], 
p=0.016). Those who placed importance on not restoring sound teeth were 88% less likely to 
treat an occlusal carious lesion confined to enamel (OR 0.12 95% CI 0.02-0.63], p=0.024)) 
than those who deemed it more important to restore carious teeth. Interestingly, those who 
considered them to be of equal importance were also 80% less likely to treat an occlusal 
carious lesion confined to enamel (OR 0.20 [95% CI 0.43-0.91], p=0.038).  
 <5 year 
n(%) 
99 (45.6%) 
5 – 15 years 
n(%) 
53 (24.4%) 
>15 years 
n(%) 
65 (30%) 
P-
value 
Gender 
Male 
Female 
 
34 (34.3%) 
65 (65.7%) 
 
25 (47.2%) 
28 (52.8%) 
 
44 (67.7%) 
21 (32.3%) 
 
<0.001 
Importance of restoring 
More important to restore carious teeth  
More important to not restore sound teeth   
Equal importance 
 
3 (3%) 
54 (54.5%) 
42 (42.4%) 
 
3 (5.7%) 
31 (58.5%) 
19 (35.8%) 
 
2 (3.1%) 
34 (52.3%) 
29 (44.6%) 
 
0.822 
Restorative threshold for a proximal 
lesion 
Treat only dentine lesions 
Treat lesion confined to enamel 
 
76 (76.8%) 
23(23.2%) 
 
40 (75.5%) 
13 (24.5%) 
 
42 (64.6%) 
23 (35.4%) 
 
0.204 
Restorative threshold for occlusal 
lesion 
Treat only dentine lesions 
Treat lesion confined to enamel 
 
90 (90.9%) 
9 (9.1%) 
 
46 (86.8%) 
7 (13.2%) 
 
48 (73.8%) 
17 (26.2%) 
 
0.011* 
Preparation for a proximal lesion 
Class 2 
Tunnel 
Saucer 
 
58 (58.6%) 
10 (10.1%) 
31 (31.35%) 
 
25 (47.2%) 
9 (17.0%) 
19 (35.8%) 
 
25 (38.5%) 
22 (33.85%) 
18 (27.7%) 
 
 
0.003 
Preparation for occlusal lesion 
Removal of caries 
Open fissure system 
Other 
 
91 (91.9%) 
7 (7.1%) 
1 (1.0%) 
 
47 (88.7%) 
5 (9.4%) 
1 (1.9%) 
 
53 (81.5%) 
12 (18.5%) 
0 (0.0%) 
 
 
0.171 
Material for a proximal lesion 
Amalgam 
Resin composite 
GIC/GIC and Composite 
 
14 (14.1%) 
77 (77.8%) 
8 (8.0%) 
 
7 (13.2%) 
41 (77.4%) 
5 (9.5%) 
 
9 (13.8%) 
43 (66.2%) 
13 (20.0%) 
 
0.343 
Material for occlusal lesion 
Amalgam 
Resin composite 
GIC/GIC and Composite 
 
11(11.1%) 
80 (80.8%) 
8 (8.1%) 
 
7 (13.2%) 
41 (77.4%) 
5 (9.4%) 
 
2 (3.1%) 
47 (72.3%) 
16 (24.6%) 
 
0.020 
Table 1: Descriptives based on years’ post-qualification of participant. * Denotes statistical significance 
 
Table 2: Descriptives based on whether participant had attended a course on caries management. * Denotes 
statistical significance 
 
 Has not done a course 
n=81 (37.3%) 
Has done a course 
n=136 (62.7%) 
P-
value 
Gender 
Male 
Female 
 
36 (44.4%) 
45 (55.6%) 
 
67 (49.3%) 
69 (50.7%) 
 
0.492 
Importance of restoring 
More important to restore carious teeth  
More important to not restore sound teeth   
Equal importance 
 
4 (4.9%) 
38 (46.9%) 
39 (48.1%) 
 
4 (2.9%) 
81 (59.6%) 
51 (37.5%) 
 
0.181 
Restorative threshold for a proximal 
lesion 
Treat only dentine lesions 
Treat lesion confined to enamel 
 
57 (70.4%) 
24 (29.6%) 
 
101 (74.3%) 
35 (25.7%) 
 
0.533 
Restorative threshold for occlusal 
lesion 
Treat only dentine lesions 
Treat lesion confined to enamel 
 
66 (81.5%) 
15 (18.5%) 
 
118 (86.8%) 
18 (13.2%) 
 
0.295 
 
Preparation for a proximal lesion 
Class 2 
Tunnel 
Saucer 
 
52 (64.2%) 
13 (16.0%) 
16 (19.8%) 
 
56 (41.2%) 
28 (20.6%) 
52 (38.2%) 
 
0.003* 
 
Preparation for occlusal lesion 
Removal of caries 
Open fissure system 
Other 
 
71 (87.7%) 
10 (12.3%) 
0 (0.0%) 
 
120 (88.2%) 
14 (10.3%) 
2 (1.5%) 
 
0.500 
 
Material for a proximal lesion 
Amalgam 
Resin composite 
GIC/GIC and Composite 
 
20 (24.7%) 
49 (60.5%) 
12 (14.8%) 
 
10 (7.4%) 
112 (82.4%) 
14 (10.3%) 
 
0.001* 
 
Material for occlusal lesion 
Amalgam 
Resin composite 
GIC/GIC and Composite 
 
9 (11.1%) 
61 (75.3%) 
11 (13.6%) 
 
11 (8.1%) 
107 (78.7%) 
18 (12.2%) 
 
0.128 
 OR 95% CI p-value 
Gender 
Male 
Female 
 
Ref 
0.90 
 
 
(0.47-1.72) 
 
 
0.750 
Job Role 
Foundation Dentist 
Practice Dentist 
Practicing Educational Supervisor 
 
Ref 
0.33 
0.55 
 
 
(0.08-1.38) 
(0.16-1.82) 
 
 
0.129 
0.323 
Table 3: Logistic regression analysis investigating characteristics of those who would restoratively 
intervene on caries confined to enamel. * Denotes statistical significance 
 
Discussion 
There were differences in the restorative intervention threshold between recently qualified 
dentists and more experienced dentists which was not attenuated by continuing 
postgraduate education in caries management courses, therefore the null hypothesis was 
rejected.  
 
This study highlighted the lack of standardisation of restorative intervention thresholds that 
remain to this day, especially with occlusal lesions. More experienced dentists were likely to 
intervene sooner than more recently qualified dentists. This may be attributed to the lack of 
experience of recently qualified dentists or their desire to be as conservative as possible. 
These findings are in line with other studies which have shown experience to be an 
important factor in restorative intervention thresholds17. Unfortunately, there are limited 
studies investigating this and they tend to be relatively older. When comparing the 
restorative intervention threshold of occlusal lesions with other countries, French and 
Californian dentists tended to intervene at earlier stages in the caries process than the 
participants of this study. Literature suggests that the lack of financial remuneration for non-
invasive approaches has influenced the early restorative intervention of French and 
Californian clinicians16,18. However, with the increasing evidence showing the efficacy, 
benefits and cost-effectiveness of minimally invasive dentistry, there is increased training in 
dental schools. More up to date studies have shown that French dentists are now 
intervening at a later stage of progression18. The non-invasive approach has now formed 
part of several best practice recommendations in France which may explain this trend.  
 
Despite the majority of participants in this study choosing to restore the proximal lesion with 
resin composite, they still opted to prepare a traditional class II cavity. This traditional 
preparation is unnecessarily more invasive if restoring with resin composite when compared 
Years Post-Qualification 
<5 years 
5-10 years 
>15 years 
 
Ref 
2.75 
4.65 
 
 
(0.75-10.03) 
(1.33-16.24) 
 
 
0.125 
0.016* 
Importance of restoring 
More important to restore carious teeth  
More important to not restore sound teeth   
Equal importance 
 
Ref 
0.12 
0.20 
 
 
(0.02-0.63) 
(0.43-0.91) 
 
 
0.024* 
0.038* 
Have they attended a PG caries 
management course in the last 5 years 
Yes 
No 
 
 
Ref 
0.73 
 
 
 
 (0.39-1.38) 
 
 
 
0.334 
to a more biologically-driven, saucer preparation guided primarily by the histology of the 
tissues and not the physical properties of the restorative material. The results highlighted 
that dentists who had attended caries management courses were more likely to opt for the 
less invasive biologically-driven, saucer-shaped preparation. This may indicate that there still 
may be some confusion about the need for material-specific cavity preparations amongst 
general dental practitioners. It was also found that more recently qualified dentists were 
opting for the traditional class II cavity. This may be explained by the fact that although 
outdated, Black’s cavity preparation principles are still being taught, perhaps erroneously, in 
some dental schools. A classification described by Mount in 2009 categorised lesions by site 
and size19, which is descriptive yet not prescriptive of specific cavity preparations, and may 
be a more relevant classification to use given modern materials, techniques and 
understandings. Although classifications for cavity preparations exist, cavity preparations 
should be guided biologically by the clinical presentation of carious dentine and the 
clinician’s approach to carious tissue removal20. In comparison to other countries, studies in 
France and Norway have shown the saucer shaped preparation to the be the preferred 
preparation for the majority of participants9, whilst dentists in Kuwait and California preferred 
a traditional class II cavity16. 
 
In terms of the preparation of occlusal carious lesions, this study found that the majority of 
participants preferred a less invasive, conservative approach, only opting to remove the 
carious tooth tissue. Kuwaiti and Californian surveys also found that participants favoured a 
more conservative occlusal preparation and more invasive proximal preparation16. This 
study found that the occlusal preparation preferred by participants was not associated with 
the year since qualification or if the participant had attended a caries management course. In 
comparison, more experienced French dentists tended to over extend their occlusal cavity 
preparations15.  
 
Resin composite was the preferred material for both proximal and occlusal carious lesions 
for the majority of participants. This was also found to be the preferred material choice of 
majority of French, Kuwaiti and Californian dentists13-17. This is likely to be driven by its 
improved aesthetics and the more conservative, biologically-driven cavity preparation design 
of resin composite restorations, but may also be partly influenced more recently by the 
outcomes of the Minimata Convention and Treaty, phasing down the use of and disposal of 
mercury in the environment21. The year since qualification was shown to be associated with 
the material of choice used to restore occlusal lesions with more experienced dentists 
favouring resin-modified glass-ionomer cement (RMGIC). This could be due to the reduced 
procedural time of RMGIC placement, coupled with time pressures faced by NHS general 
dental practitioners. In comparison, more experienced dentists in France preferred 
amalgam15 to restore occlusal lesions.  
 
There are several limitations in this study which mean that its generalisability is limited. 
Firstly, only recently qualified dentists and dentists working in training practices with a focus 
on continuing education were assessed. 92% of participants had read an article on caries 
management and 62% had attended a course on caries management. There may be 
selection bias and the answers given by the dentists who opted to participate in this study 
may be different to the dentists who did not participate in this study. This study investigated 
a London based cohort which may or may not be generalisable to the general dental 
population. A further limitation of this study is that we are relying on the self-reporting of 
participants.  It has been shown that there is little correlation between dentists stated 
restorative intervention thresholds and actual decisions in clinical practice22. All scenarios 
used in the questionnaire were based on a 20-year-old patient who was a regular attender 
with good oral hygiene and therefore the results of this study only reflect the intervention 
thresholds and treatment decisions of this scenario. It has been reported in the literature that 
the restorative intervention threshold of dentists will change depending on the caries risk of 
the patient16. Despite these limitations, several interesting findings were observed and the 
results may be of interest to both newly qualified dentists and dentists with >15 years’ 
experience. 
 
Conclusions 
It is positive to see that the majority of participants would not treat enamel lesions with 
interventive dentistry. However, it is clear that there is still great variability of restorative 
intervention thresholds and treatment plans between general dental practitioners. 
Irrespective of year of qualification and if the participant had attended a caries management 
course, further training and potential development of modern caries management guidelines 
may be beneficial to general practitioners. There is a need for further research on a larger 
scale throughout the UK to ascertain the restorative intervention threshold and treatment 
plans of general dental practitioners to guide standardisation.  
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